Acetyl-CoA carboxylase I (ACCase I) in developing oilseed rape embryos is predominantly cystosolic, based upon measurement of its propionyl-CoA carboxylase activity. Reduction of ACCase I by antisense expression reduces seed lipid content and affects carbohydrate metabolism.
Introduction
Acetyl-CoA carboxylase (ACCase) catalyses the first committed step in fatty acid biosynthesis [l] . There are two isoforms known in higher plants.
ACCase I is a multifunctional homodimer capable of carboxylating acetyl-CoA or propionyl-CoA [i.e. it has a propionyl-CoA carboxylase (PCCase) activity]. This predominantly cytosolic isoform provides malonyl-CoA for, amongst other pathways, the elongation of fatty acids and synthesis of waxes [2, 3] . ACCase I1 is a plastidial heteromer, consisting of four non-identical monomers, which carries out the acetyl-CoA carboxylation reaction only and in dicotyledonous plants is responsible for de novo fatty acid biosynthesis. Brassica napus L. is the only species reported to date that also has an isozyme of ACCase I present in the plastid as well as ACCase I1 [4, 5] . We have now determined the distribution of the PCCase activity of ACCase I in developing embryos of wild type B . napus C.V.
Topas.
B . napus C.V. Westar Double Haploid (Westar DH) plants expressing a partial antisense cDNA of cytosolic ACCase I in the embryo have a wrinkled phenotype and a dramatically reduced lipid content in the mature seed [6] . Analyses of storage-product accumulation (lipid, protein, soluble sugar and starch) in developing and mature embryos of the wild-type and two independent, homozygous transgenic lines ( B . nupus C.V. C4S6-16 and C7S1-2) have been carried out. T h e activity of PCCase has been determined in late-cotyledonstage embryos from these three lines.
Experimental
Brassica napus L. plants were grown, siliques and embryos harvested, and total homogenates and plastid fractions prepared as described previously [7, 8] , except that embryos were homogenized in a total volume of 20 ml using razor blades. PCCase distribution was determined according to the principle described for measuring the distribution of cytosolic and plastidial isoforms of glycolytic enzymes [9] . Carbon partitioning into the four key storage products, lipids [ Figure 1 ) and that starch accumulation is delayed in transgenic material (results not shown).
As sucrose is the predominant soluble sugar in the developing embryo, the increase in the transgenic lines may affect the osmotic status of the embryo and contribute to the wrinkled phenotype of the mature seed. In Pisum sativum, mutations that reduce starch synthesis lead to an increase in soluble sugars and a wrinkled phenotype [141. 
